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Thi^i n venti« «Tate» ? t the preparati n i te litee, n tably 
•-• • ^&*&$ht&*:%i*V>n& P sseaaing a constraint index of 
1 to;. ^.»^^0J^ ; ^^«oUte«;lK^- tW^trnctnrenf- ZStf-5. In a 
particular, aspect of the i™ention*the«e zeolites manifest' a novel" ! 
; morphology, • a.7A;: i* .*stt &;i*vr.i '• vib»i sr>«ftvj:: ■ 

^"^r^^:^?^41.871,-di«cioae« the special ■< case of ZSM-S in which 
-the .alumna .content ia vani.hly: small, being only >tnit Veauttini fron 
impurities in the reagents used in synthesis. • < : 

; :• It>4e :further known that zeolites MOT*, -z'sir-5 and ZSM-11 W 
can -BT f eroed hydrotherapy from reaction fixtures of elevated pH 
containing source, of silica, alumina and alkali metal oxide in the 
absence of organic cation.. That result is achieved by supplying seed, 
of the zeolite to a mixture of .ource. a. above described.., in 
« OS-A-4.175,144. : ' " 

It ia also well known that zeolites are not necessarily 
-luminosilicates since other element, may .erve in place of silicon 
and aluminium whil.t pre.erving the lattice geometry characteri.tic 
of individual zeolitic structures; Germanium, for example, is a well 
recognized substitute for silicon in the crystal framework of tetrahedra 
linked by sharing of oxygen atoms, whilst gallium is known as replacement 
for aluminium. Iron, phosphorus and boron have also been reported 
a. zeolite. lattice element.. A method for preparing variou. zeolite., 
including ZSH-5 , which contain tetrahedrally coordinated transition 
«t.;. in the cryatal framework is described in OS-A-3.530.064 and 
4. 163 9 028. 

.. According to the present invention a process for preparing a 
reolit. having . constraint, index in the range of 1 to 12. a silica/ 
alumina mole ratio of at leaat 12 and a nitrogen content of less than 
0.22 wt. in the water-washed, uncalcined state comprise, forming an 
intimate mixture of aeed crystal, of that zeolite, colloidal silica 
«d water in which mixture no alkali or non-colloidal .ilica added 
« .uch.i. present and the weight ratio of seeds to silica is in the' 
range 1:200 t 1:10. adding aqueous alkali to said mixture' t form 
m aqUe 118 M ' Ctlon of P H 7.5 t 13 c nducive t f rmation f 
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thx. f i^ti ^yith^that .f Zeolites prepared by prior art techniques. 
TX Pi ^FW&&^ Vf^eUi'te 2SM-5' preparer by the 

example^ out/hctti^tejrV Figures 3,»4 and 5 £ ze lites prepared 

b X RF?^P.W?lyl PJutti^' ■j^mli^., .■ . j ■ :v ■ • . • 

r%4-^^ir^i^V^^ a general technique for the manufacture 
^m^^tMi^i^WM^iif^U to all synthetic zeolites 
of different crystal structure ana different chemical composition 

^Ihu.^iiy-enti6-n"c6nte^ vari Qf 

-r*t.Iline=alu™^ 

" ^ a ^rphi^there^ content 'ig^reduced^tS the 

.ni^i^Uct^ ^ ^impurities of reagents or^is-repiaced^n whole or 
part by other elements. Among the element, so replacing aluminium, 
mention is specifically made of boron, phosphorus, titanium, vanadium, • 
chromium,. manganese, iron, cobalt, nickel, copper, gallium, molybdenum, 
technetium. . ruthenium P rhbdiu»; nalladiua. indium, lanthanum, tungsten 
rhenium; osmium, iridium, platinum and the rare earth metals. 

The essence of the invention resides in the order of mixing 
three (reagent, previously utilized in zeolite synthesis. Seeds of a 
reolite having an X-ray powder diffraction pattern sub.tantially conforming 
to that of the de.ired product are thoroughly mixed vith colloidal 
«i«e particle, (less than about 0.1 micron size on a weight average 
basis) of silica or germinium oxide, preferably amorphous. The well 
mixed blend of seed, and colloidal silica (and/or germanium oxide) 
i« then stirred with Water and an alkalizing agent such as caustic 
soda, ammonia, etc. to provide a reaction mixture having the ratios 
of reagent, suitable to the desired zeolite and the mixture is maintained 
at the hydrothermal condition for the de.ired product. 

: If an aluminbsilicate or aluminogermanate is desired, a source 
of alumina, e.g. .odium aluminate. will al.o'be included. For preparation 
of zeolite, containing other element, in the cry.tal framework, compounds 
of tho.e element, will be supplied to the reaction mixture by any 
suitable compound of the substitute element. * -' : 

• Template, such as amines and GpVA quaternary compounds may 
be used in the reaction mixture, f this inventi n but are preferably 
av ided a. unnecessary expense and imp sing unnecessary processing 
ateps. in the preferred embodiments of the invention, the reacti n 
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•«<> x« Ht«. md hydroth.™.!!,, reactln, ..id reaction mix*™ wit,, • 

«W-.*f fPTMH**, : «d,.d™nt. gi o..l y;Ul . i,i eti011 MkioU 

^K : »P,H^»,.dd,d »^ fi .^, fti , iMcilM ^tur. " t L 
. -^io^tioy, .th^^^ch^ ^ W«,W.dd,d .Irfl " 

«"lrti. .ctivity r^tin. fnm ^ ^ , 
1... th„ ..... ..J rtet0Q . ta •• 

P.tt.r. «Mcb TOb .t„ti.n, c.rr«.p..d. via, th . t of the & ^ ... 
-Ixfr. .l.o c .«.i. . ,cur=. or .oorc of .luain., ,.lli» 

.nicl i. , C0BMnpl "" «""i««i« of ^..^ £or 

h.»i„ to conoid.1 .Hi.. .„ lllelu , lv . of MMil 
1. foil ° l d " 1 " a "°»<« th. ^...iu^ prodo., 

«hico ~ 7"'* d " rf " S " """" » P» tcicr S r.po. 

«-P«. th. »rph 1 87 of ze lit.. i. . ccordmce 
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.«axt»r s e v i. .substantially free £ rganic compounds- f nitrogen- or 
r P.^«?. Particularly, those which form cations in aque us solution 
in particularly preferred methods, the invention contemplates reaction 
mxtures Vhich ^ n8 . i8t essentially of inorganic reagents in the sense 
that any organic material present is adventitious and/or does not enter 
into or direct the crystallization process. 

: , h ,, . The product obtained according, to preferred embodiments of 
• the invention is substantially free of organic cations and is of low 
nitrogen, content.^ It is difficult to completely avoid nitrogen compounds 
xn commercial operation, and it may be desirable on occasion, to use - 
nitrate salts for supply of some elements desired in crystal framework. 
However, the preferred, zeolite will analyze less than 0.2 weight percent 
nitrogen after thorough water washing and before calcination. 

The reason for the peculiar morphology of the products of the 
invention is not .fully understood. The profusion of thin platelets 
clearly visible in Figure 1 could result from nucleation at many points 
on a seed crystal from a nutrient reaction mixture rich in silica by 
reason of the premixing step. The substantial absence of other crystal 
form, may be attributable to absence of other types of nucieatio* in 
the abaence of an organic template such as tetrapropylammonium bromide. 
Such explanation ia, however, speculative. 

As stated above, the source of silica in practice of this 
invention i. finely divided solid silica of colloidal dimensions, preferab 
amorphous. Several commercial products of that nature are available 
under such tradename, as Hi-Sil, Ludox, Cabosil, Degussa, Quso, etc. 
Most of the.e are supplied in the form of very fine powders, others, 
notably U,dox, are stabilized aqueous dispersions containing about 
AO weight percent SiO r Although sodium silicate solutions (water glass) 
are often employed as the silica source in prior art preparations of 
oolites, those solutions are not used in the first step of synthesis 
according to this invention. It is possible to use some sodium silicate 
« adjusting the pH and supplying sodium for cations and additional 
ailica in the final stage of the synthesis, but it is preferred that 
the only s urce of silica in the preparation be coll idal s lid silica 
f the nature described. 

Such coll idal solid silica is thoroughly mixed with seed 
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crystals co^'r^ngt the .desired product ze lite. The seeds may 

previous preparation or M y be crystals which have been I n exchanged 
• and/ r ;calcined tin any-desired .ksnherV ^Xhe Quantity of seedV employed 
»sy vary within wideli«it,. at least 0.5 weight percent -ofHeed, 
based on weight of the colloidal solid silica te be mixed with the 
seed,. The amount of seed can be important in control of tbe" T ,ize 
^£ -the- product".-" - ; • J a- '•*. c-.rc-^.r- ,\ ; ••" - 



to general- it has been found that lower' reaction' temperature, 
favorrpfoductidrof teolites of smaller crystal *ize 'in ^ractlcV of 

A further control can be imposed by control of quantity 
of seed cyrstals. At relatively small proportions of seed, about 1 
to 5Z by weight, the process yields product of larger size than the 
seeds. At larger quantities of seed, in the approximate range of 3 
to lO*. the process tends to yield a product of about the same crystal 
size as the seed crystals. 

In : U8in 8 aqueous suspensions of silica, such as Ludox, the 
seeds are added to the aqueous suspension with stirring adequate for 
thorough mixing. A convenient method for mixing seeds with a dry 
powder of colloidal silica is to add enough water to form a mullable 
dough", say 5 to 15, preferably about 10Z by weight of water based 
on total solids and mull the mixture until the two solid, are thoroughly 
d «per«ed throughout . the whole. 

-. tte **" «**ed blend of ,eed, and colloidal silica particle, 
is then added to an alkaline aqueous solution containing sufficient 
alkali metal or ammonium hydroxide for the mixture with blended solids 
to have a pH value between about 7.5 and about 13.0. In addition to 
the function of controlling P H. the alkali also serve, to supply the 
necessary cation, to balance such electronegative character as may be 
found in the cry.tal framework. Elements other than silicon or germanium 
desired in the crystal framework will be supplied to the aqueous 
alkaline solution, preferably before adding the blended solid..'*, water 
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•^'•^T^'^-- SUlfa ^ s ' 4trates. halides 
° ? 0th6r ••»». -cases, it may be founa ^ co „. : 

■ '-V vV^t.to add the additional- element as aa anion, e 7 

aluminates, borates, chloroplatinates, etc. "' " 

5 . inVenti ° n nakes *» Possible to obtain high 

^elds of zeolite product from reaction mixtures con- 
taxning a high proportion of reactive components . it is 
preferred that the quantity of such : components , silica or 
germanium oxide plus alkali metal or ammonium oxide olus 
10 ^alumina if present or replacement for alumina if oresent " 
constitute at least about 15% by weight of the whole ' 
reaction mixture. 

The reaction mixture is agitated to oromote ■ 
- mixing and raised in temperature to hydro thermal conditions 
15 conducive to formation of the desired zeolite, in the 
general range of 75 to 200-C. Agitation sufficient to 
maintain the dispersion is continued while the mixture is 
maintained under autogenous pressure until the zeolite 
crystals are formed, a period of a few hours to several 
20 days, all as well known in the art. 

In preferred embodiments of the invention, the 
reaction mixture is essentially free of organic reagents- 
such as the amines and quaternary ammonium compounds used 
in many prior art preparations. In those embodiments, 
25 the invention avoids the consumption of expensive organic 
reagents and avoids the processing steps necessary to 
remove organic cations from the product, in its broader 
aspects, the invention contemplates reaction mixtures 
containing such organic reagents although no advantages 
30 are now known to be realized from adding organics. if 
used, the organic reagents may be added to the aqueous 
alkaline solution before addition of the blend of colloidal 
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silica and seeds. 

,,s5,< - -'"W^.ijjm'hbiioar. :-.r..Uoa.»- ^-i <•••; . .: ..v.-,; 

After the crystalline pr duct is "f X^-*^..* . 

in MiM;* '^-2 -•• : • Tmed * the- reaction mixture 

.^s dxscharged.from the autoclave ' r other" reacti n vessel and thl I 




aside 
subsequent 



^o £ ceW^'' ; n^^, i r "it, iS^-^SSS *?, £#7 vater washed to remove 
occluded mother liquor. " * ws,v ••* >»•'>•*• >«<r •*»::. 

»pUc£ng «JiU£ c cMion.. p.rtie»i.r;i£f iX S - ' » - ~' 

<**mt for,, tho .p.ti.l of th , , ilic<m ^ * 

^•P WIT otnor. f „„ the b „ ie ^ UtttM 

<iffr.c«,„ ,.„.» of the ioo -«cb^. d W. ri .I.. Such *-r„ 

.« 1! ! T*.** tS " prior «o loo „ch^. with 

~ l " «d/.r li„ p.. itioM . 

^ 0. Motion 
.. .«ru!.!!\ ™ * POW " r ' * 8r ""' U ' et * ■»!«.<■ Product. 

«.o"«^ bef0 " ~ Wrttai, <ri.o ... 

- ln OM « * ™=7, «* rienf <md e.cly.c. . it i. 
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r.,„ently d .. iMbl . to MopMlte ttoiUe vith 

r«.x.«„, t „ th . tMperaturM ■ 

««..«i., Md la orgmtc ^ „ ^ ^ S 

.. xv. .nd in.ctiv. Mterl , u nJ Bynthetic k oc , CIU ^ 

..out., as v.ll as inorganic «t.rUU such as clays. silica"^ 
~t.l o,id... „ £ully ,. t iort „ ln Ep . A . 1M5 _ 

<„. „ C *" lj '"' CM » ri ' 1 »8 »""'.. pr.p.red according to the 

7 "« ln ^ "T-rocraCcing, J ' 

refining procesaes such «a inonM.^—** * petrole 

laonenaatioo of poly.lkyl a„b,tit«.d .roaatica a a „«, , 

of b.ns. M . ^u..s and high., «tbylh.o.«n«s. th. I " , 
..caption.! high .. lMtWty ^ ^ ^ .ro 

tot., product, ccaparad vith a.o™ hydroc.rhoo coo,.r.i.„ e.dyst, 

. . th. sTT~ "° u ™ ,d eith,r in "* * lk ' u -«•» 

o7lh.7 r r C " l0BlC f0 ™- « or th. oth.r 

- th. „t two f.™ „ OTployed . ^ cm b< 

: ? .* ^ cotpom " "* •« van.: : 

~ 7 den., niche,, C00 . U , chr0Bi „ B> , 

cJoaxci SU< * COTP ° neI,t — >« int. th. 

a. ,„ 7 i " P " 8 °"' d l » « th. ..olita. , uc h 

30 Itad. M °" al " C0 °" iniDe iOT - P'«tinu. compound, 

containing th. platinum amine complex. 
- i. ■ £ ' "-Ployed either as.„ adsorbent or as a catalyst 

rtUU r; 4 ,fa ~- *. *-U o. at I t 

« he ^ 1" ^ ^ dOT " b? » ' 'orator, in 

•L r jp.~: 0 tjl u i ^' rbm " uch *• - ir - nit — 

spheric r subat* spheric pressures for between 1 minute 
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- v " V "4VjTaAa*«i ."j ™.» ouc a longer. tine is required 

, - ' ^J",**^"* '*» *wW irttS th.iWiftio,Wch.r-' 

^.rdihitioU, th.-cry.thl 

identifced:*, ■•«»«; !2SM ,35 „ 4 gg^g. . 

pr«p.r.tioo. oi th... high da, „ ollt ., ve „ con<lllcte<i uit „ t „, ^ 
of ,u.t«rn.ry mwaiuB md p hc.phooiua. compound, void, re.ulced in 
cr,.Mli„ « f Ht„ WBg a,,,. 9rjt „ le catloM M the Mtt6nj . c jitM 

J If'""""'. "««ly, it h„ been denon,,r.t«d th.t th... 

high .lUc. ...lite. c« b. pr«p.„d in non-orgenic form. I... f„ e 
f otgolc ction. in the ..-.ynth.,iz.d or uucelcined ««.. 

Such .oolite, of high .in,, eontent „.« characterl , t , 

20 L" " t * lJ, ! l ■• "i «olit„ .re incre.,i„gly hydrophobic 

20 " '7°"'" 1. i»«. W d. Thi. property beeone. Norton. 

in ..lectiy. ,d,orptio«, pemitting ..p««io» of tapnriti., froo vat „. 

" "" ly ' l,> tte Mropbobic ch.r.ct.ti.tic to favor fometicn 

of hydrocrboo. fron compound, confining o*yg.n nith rejection of 
water. 



water • 

25 



Zeolite, bwing con.tr.int indie, of 1-12 .re excellent 
««.ly.t. fo, renov.1 of .tr.ight »d .lightly bached p.fffin. „d 

• i ° Pr °" tte "* tU ' «* Action.. .. by downing 

• <U. tin.t. f n.1. „d lubrie^t. or by npgr.ding th. .«„. number of 
..pbth... rt v .„ .1.. wm in o.tdly.i.:.f «.ction. involving 

" hydrogen vh.o comM..a vith . hydrog.n.ti.u co^onent .uch .. 

'r*™ ~ til ' •* »»*-»*««•. P.rticul.rly ., lev pre..ure. 

! ^ J 1500 '" 1 * C ° 30 °- 500 ^he.e constrained eccess ■ 

«olite. *- .re effective ..id c.t.ly.t. in the hydrogen form- or 

35 io 1 " " Ci *° S ' Wit " P ° ly " U " *• -uch they ere U„.M. 

„ *? fUU ' "rboolu. i n r..cti ... including 

**• l "~ ri »'t .l»yl.tion. di.llcyl.ti OT> p ljB .ri.«i n. etc. 
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' Crystalline zeolite having the crystal structure"' 

of ZS.M-5 by X-ray powder diffraction pattern was oreoared by 
. U f ° f a ^•clpi^d,«Uica. fl vail^l«;. ) fro« PPG Industries 
p Chemical Division under the brand name -Hi-Sil-. On a dry 
basis, Hi-Sil contains 94 wt.% silica, 1.7 wt.%' sodium 
chloride, 0.80 wt. % calcium as oxide, 0.55 wt-% aluminum 

4 S es ° X1 1 ^ 2 ? 3> ^ leSS6r W ^v<^;Pther inorganic imouri. 
aes . Typical average particle size qf Hi-Sil is 0. 022 mi- 
10 crons, less than 1 wt.% retained on U.S. Standard 325-mesh 

mlt-iV 6 '*' °;° 7 ^ 325 " meSh * ThiS V6 ^ fi » el * div ^ed 

material provides a large surface area, typically 149 m?/g. „ 

In preparing meduim size range ZSM-5 (0 2-1 o 
microns) by the process of this invention, one hundred 
15 grams of low sodium ZSM-5 crystals (silica /alumina of 70) in 
the range of 0.02 to 0.05 microns was dispersed in 14 oounds 
of water in an autoclave. Those "seed- crystals were In the 

as synthesized- state resulting from water washing of 
crystals separated by filtration from the mother liquor 
20 ib which they were formed. The seed crystals had not been 
subjected to ion exchange (other than that inherent in water 
washing) or to calcination. 

Five pounds of Hi-Sil was added to the dispersion 
of seeds while agitating the autoclave contents by a 
25 stirrer at 250 rpm. " 

An aluminate solution -was .prepared by dissolving 
482 g. of A1 2 (S0 4 ) 3 • 14H 2 0 and 600 g. NaOH in 10 oounds of 
water. The aluminate solution was added to the autoclave 
wath continued agitation and an additional 5.5 oounds of 
30 Hi-Sil were added to thicken the mixture. The mixture was 
aged at room temperature for 16 hours while agitating at 90 
rpm and was then heated to 150«>C. under autogenous pressure 
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and 90 rpm agitation continued until crvstalu,.*- 
complete if t er 24 hours. crystallizat^ was 

^'^•^Sff^SS^ 1 ^^ «>e autdolave 

diffraction and ,, odria^TK*^ 2S«ifc': ixi^natiih by 

TTP^T^^^^ I^eiet. crystals 
of 0 2 to 1.0 -micron "WMhf.Sfea** UiSenSon 1 arranged in 

0 piat!rr° £ ^ Plat61e€ii «-^albng= edges of the 
Placets; Figure ! annexea 'hereto is the scanning electron 
aerograph of that product at magnification of 5000 ^ 

verted to 2. "V** 11 ** Pt ° da " <* «>ia example was con- 

nx«ate ^° 9en * With — 

freTo* *k ^ Calclnati °»- This specimen of zs«- 5 is 

tZ 5 f-r„° rS r ie Cati ° nS WhiCh *««t«l» conventional 
coL T ^ ° f org»ic. as tetraalxylanttonium 

compounds, such -non-organic" 2S „- 5 is readily ion exchan^d 
to completion without, the intermediate calcination to ueT 

tz oTS: 5 : ations fmmQ necessMy wiu> - — ~ 



1 . 
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i h * .k ■ ?h -?f eparat i lO ! , . 0f , E!ca ^ ,le 1 was, repeated except 
^"l^fi^ ""W^r^iae .used was 704. crams. ; " 

'•>T^^"^o» .« crystals. 
-|f^iJ^«' fS£&& i S 0 ^^f n ?. electron microoraoh 
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1 EXAMPIJB^I C: 

1",:— V^** comparative purposes, Figure 3 of the annexed 
" draw ^¥ s /? M< r * '*'«mn^tf'eWifCxtSn : micrograph* "of ZSM-5 *at' : 
10,000'^^taeters pxeparea {f rom sources of silica, alumina 

t 5- and ;s"odi,u#"b'xide : plus-fa quaternary compound prepared in 

si tu, by. including ... .tripropylamine and propyl bromide in the 
reaction ; m^ure.^Table;l. below compares the acid activity • 
and steam,s.tability *of this . conventional 2SM-5 and the product 
of Example. 2 after both were ion exchanged with ammonium- " 

10 solution and air calcined to generate the hydrogen form of 
the zeolites. Activity is reported in Table 1 on the 
alpha scale described by Weisz et al. Jour. Catal. A, 
527-529 (1965). 

For further comparison, Figures 4 and 5 of the 

15 annexed drawings are scanning electron micrographs of 

ZSM-5 at 5000 magnification prepared in accordance with the 
disclosures of Plank et al. patent 4,175,144 from sources 
of silica, alumina, sodium oxide and seeds of ZSM-5 in the 
reaction mixture. The reaction mixture for the ZSM-5 of 

20 Figure 4 contained added ethanol while that for the 
ZSM-5 of Figure 5 contained no added organic material. 



25 



-30 



1 10650 

1 " EXAMPLE 4 . 

Large crystal size zeolite ZSM-5 • (0^5 .^S^microns) 

was prepared .by the procedure of Example 2:but using larger 
size' seed : crystals^ the range- pf r . :p > 2,.to Q microns*- The 
5 formulation ,and q W ^li*atio>;.con^ions- ,a^the.rwise the 

.same, as in Example , 2 . Activity ^steam stability °t this 
..... product are shown in Table 1.,--.^ 
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EXAMPLE 5 . X £jgAT 

This, example illustrates crystallite size control for small 
crystals. A seeding soluti n was prepared by dispersing 250 g of 

*' t ••£» J q fr j gf ^'3 ■ " N% v •■ ^ 5: -» ....... • ... , . 

j.ZSM-SSseed -,(0.02-0. 05 .microns;. in. 16 lbs of H.O. An aluminate solution 
was prepared by dissolving 482 g of aluminium sulfate (17.2 vt Z Al^O^) 
and 704 g NaOH in 10 lbs of H^O. Ten and a ^l^pp|nd8^f Hi-Si 1 
were mulled together with the above seed dispersion -for one hour; The 
mulling mixture vas transferred v to an agitated autoclave to which 

. aluminate solution vas. added earlier* The crystallization was complete 
within 1£T Hours at 250 F with 90 rpm agitation., . The filtered,; washed 
and dried product was 90Z ZSM-5. The crystal size was shown by scanning 
electron microscope to be 0.02*0.1 microns. 
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1 '- TABLE 1 . . .. . ? 

: y Activity: and VStearo Stability of ZSM-5 

. , -. .H^fgtS^ . * y "*y$kf *$; ' iExample 3 >>••.'.' :• .TV ' 

■v.- * ' " * V' ( conventional ) • - Example &2 ' ••' - Examp le 4 

Crystal * Size .... t , . • ... , .0 .2-0 .5 0 . 2-1". 0' "'0.5-2.0 

: microns. " e^*--- 

Air Calcined r"" "" 3 houfs^ait 1000°FV~ 

^^Act^r^r alpha'- • 1«S ^. •• £i . . 207^ 279 

Calcined and Steamed 

Temp., °F 800 1000 800 1000 800 1000 
Hours 4 4 4 4 4 4 

% Steam 100 100 100 100 100 100 

Activity, alpha 193 32 387 39 682 82 
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. CLAIMS ' 

•^'•^ *k *ib t »o i ■■ •;,,,.» f > ....... , v , .., 

j , :j . . ... 

>«- 4 *»m?« i^'^o A ;??.F? c f 8 » ^fvPre ? aring^a,2eolite .haying a constraint 

index in the range of 1 to 12, a'silica/nluzdna mole' ratio, of . at least 
»:^H»l^^*«EIK4g»a^^« i ^0.2.?»t, in the water-washed 
» «ncalcined state which comprises forming an intimate mixture of seed' 
crystal, of that zeolite, colloidal silica and water in which mixture 
^SOPSiS^-. *>■* « P"sent and the 

^9PSf£* ■ " IS^ W 1:200 to 1:10. adding 
aqueous alkali to said mixture to form an aqueous reaction mixture of 
PH 7.5 to 13 conducive to formation of said zeolite, and hydrotheraailv 
reacting said reaction mixture with agitation until crystals of the ' 
zeolite are formed. 

eJrt , 2 -"" A< P«*ess according to claim 1 wherein the mole ratio 
Si0 2 /(Si0 2 4a 2 0) pf said reaction mixture is from 26 to 40. 

3. A process according to claim 1 or claim 2 wherein said 
reaction mixture contains, on a seed-free basis, no more than 852 vt 
of water. 

4. A process according to any preceding claim wherein said 
intimate mixture is formed by mulling. 

5. A process according to any preceding claim wherein sai,. 
intimate mixture contains no alumina added as such. 

- 6. A process according to any preceding claim wherein said 

reaction mixture contains no organic cations other than such as may 
have been added already associated with said seed. 

7. A process according to any preceding claim wherein the 
llZZT reaCtin8 " " * tCmPCratUre ° f 75 " 200 ° C under, autogenous 

8. A proce8ll according to ^ prc< : eding claim ^ 
intimate mixture contains 5 to 152 by weight of water. 

t . . 9 / A PrOCe " to any of claims 1 to 8 wherein the 

particle size of the seed. i. in the range 0.02 t 0.05^ m. 

Mrt , . )°' A Pr0CM8 t any of claims 1 t 8 wherein the 

Particle .i, e of the .eed. i. in the range 0.2 t O.Sy* m. 

seed : W f' ,f Pr ° CeM ° 8 ' m7 * recedin * vherein the 

seed i f of ze lite 2SM-5. -11, -12, -35 r -38. 
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12. A process according to any preceding claim wherein, 
in place f silica, there is employed the xide f a different element 
capable of tetrahedral coordination "in a zeoli tic lattice. 

, ^ ■d t ^ iu M&^^r&^^ M6 according 

•' •"to'-^ / ^'«iid4i ! :l:tt : l^ , -^^^~«^^ 3,,<: s -: ; ^' j: ^- 

'"^ *' ? U?f Use ior'org'anic E compound M cow^ 

• ?? claimed 'in claH-ii.^^ ea^T^c*.' .-. csuii* u 
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FIG. I 




FIG. 2 
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